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Sea-surface Temperature (likely)
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Global Sea-level Rise

Global Average Absolute Sea Level Change, 1880-2019
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10 ~— Trend based on tide gauges
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Data sources:

+ CSIRO (Commonwealth Scientific and Industrial Research Organisation). 2017 update to data originally published in: Church, J.A.,
and N.J. White. 2011. Sea-level rise from the late 19th to the early 21st century. Surv. Geophys. 32:585-602. Accessed September
2017. www.cmar.csiro.au/sealevel/sl_data_cmar.html.

« NOAA (National Oceanic and Atmospheric Administration). 2021. Laboratory for Satellite Altimetry: Sea level rise. Accessed
March 2021, www.star.nesdis.noaa.gov/sod/lsa/SealLevelRise/LSA_SLR_timeseries_global.php.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.

Recent acceleration:

« 1880-2013 - 0.6

Inch/decade

e Since 1993 -1.3

Inches/decade
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Physical Basis of Global Sea-level Rise
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Components y 1
« Steric (thermal expansion)

Antarctic

* |ce sheet melt and dynamics
(Greenland, Antarctica)
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Components

e Glacial isostatic
adjustment

« Topography, bathymetry

« Changes in water surface
elevation
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New York Sea-level Rise

8518750 The Battery, New York 2,88 +/- 0.09 mm/yr
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— Lower 95% Confidence Interval
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Permanent Inundation (very likely)

Sunny-day flooding

» Personal property damage

Abandonment of homes,
businesses and communities

Loss of populated areas
Loss of tax base |

Damage to water, energy S E
and transportation Ll T
infrastructure e 4

Community Flood Watch
Project NYC / SRIJB and NYSG
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Permanent Inundations: Wetlands Loss

' A - - 3 - -

Fireplace Neck, Brookhaven: Replacement of high marsh by
intertidal marsh or Phragmites from 1974 to 2008.

e Loss of beaches, coastal wetlands and salt

marsh stress
NEW YORK
* Reduced species diversity é

Department of
Environmental
Conservation




Salt Water Intrusion

ﬁroundwater on Long Island: saltwag / \

intrusion Hudson River Salt Front
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Salt water
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Tropical Cyclones (more intense)

* Hurricanes, tropical storms

= Typically July—October, but
getting earlier

=  Storm surge, high winds, heavy
rain
« Climate change effects
=  Number — uncertain
= More intense (higher winds)

= \Wetter
= More rapid intensification, slower immk Department of
shrortuny | Environmental
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Nor’easters

« Nor’easters
= September — April

= High winds, wave action,
several tide cycles

= Potential high snowfall

=  Severe nor’easters continue
= Future track unchanged
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- EAST END SWEPT BY HURRICANE

Sea-level Rise and Sandy
« Total damage: $62.5 billion

« Anthropogenic sea-level rise effect:
= $8.1billion
= 71,000 (9.2%) more people

75 YEARS LATER
_* A'Suffolk Times Spedial Report *
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lllnlsl 1w
(Feet relative to MSL)

Increased Storm Surge (likely/very likely)

Sandy’s Surge

NOAA/NOS/CO-0PS
Verified Water Level vs. Predicted Plot
8518750 The Battery, NY
from 2012/10/29 - 2012/10/30
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Long
Island
Sound

The New York City Panel on
Climate Change (NPCC2)
Future 100-Year Flood
Zones for New York City
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Community Risk and Resiliency Act (2014)

as amended by the Climate Leadership and Community Protection Act (2019)

 Requires sea-level rise projections (DEC; adopted 2017)

« Requires consideration of climate change by applicants for major permits and in DEC facility-siting
regulations

 Requires model local laws to increase resilience (DOS,DEC,; released 2019)

 Requires applicants demonstrate consideration of sea-level rise, storm surge and flooding in
specified funding programs

« Adds mitigation of sea-level rise, storm surge and flooding to Smart Growth Public Infrastructure
Policy Act criteria

« Authorizes DEC require mitigation of significant climate risks to any natural resource, public
Infrastructure or services, disadvantaged communities, or private property not owned by the
applicant.

 Requires guidance on implementation (DEC, DOS)
 Requires guidance on use of natural resilience measures to reduce risk (DEC, DOS)
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6 NYCRR Part 490 Projected Sea-level Rise

Inches of rise relative to 2000-2004 baseline
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Climate-informed Science
Flood-risk Management Guideline

Tidal Areas
Horizontal T PPl speciiec
our Horizontal Part 490
xten rojection
Guideline Flood Elevation Extent p. :
—————————————————————————————— ——4 Nontidal areas
__________ Freeboard _ __ __ _ _ o ___. .
\ Sea-level Rise or Future Flow * Apply regional
______________________ design-flow
BFE or Other Cntenon multipliers
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CRRA Guidance Documents

e Using Natural Measures to Reduce the
Risk of Flooding and Erosion

e New York State Flood Risk Management
Guidance

e Guidance for Smart Growth Public
Infrastructure Assessment

e Estimating Guideline Elevations
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NY Climate Change Science Clearinghouse

Higtory
1, exceedance probability curve

PZ Interactive Map and GIS View... %

(€)> ‘ @)@ https:/fwww.nydimatescience org/catalog/doc?Docld—vitrolndividual:http: [fwww.nycimatescdence. org/individual/n 7494

|2 Most Visited @ Getting Started

ENYCCSC

@Legend & Map Controls [8 Q Locations
16

ayers

Search for layers..
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» Agriculture
* Air Emissions

* Boundaries
¢ Climate Data

~ Coastal 7ones

& HAZUS Critical Facilities

O Hurricane Sandy Surge Extent i
DO Sea Level Rise (Dewberry) i

D Sea Level Rise (NOAA) . 0.2 PCTANNUAL CHANCE FL
O Sea Level Rise (SIT/Columbia) i

» Ecosystems

» Energy
» Land Cover

+ Miscellaneous
= Public Health
& Bulk Storage Sites i

& Hospitals
O Potential Environmental Justice Areas i
O Social Vulnerability Index for U.S. Coastal States

- T i
ONYC Subways i
& Railroads i
[ Traffic: Avg Annualized Daily i -

i

“‘l‘rs

~ Water Resources

I O Aquifers- Primary

Maplg Stregy

O Aquifers- Unconsolidated
O DEC Water Quality Classifications-Lines i
O DEC Water Quality Classifications-Polygons i

O Dams

https://www.nyclimatescience.org

AREA OF MINIMAL FLOOD HAZARD 2

5
B
o

SOUth nus

Barney pa,),
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Barney pa

[30m |
[100n |

Leaflet| FEMA, @ OpenStreetap L‘

Clearinghouse: Maps, data
and documents to support

decision making
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New York State Hazard Mitigation Plan

MITIGATE NY x ISH — X

< C O httpsy/mitigateny.availabs.org 6 O = & %?,a

£ ciepa D My.Dec @ DEC In-Site - Home The 7 climate tippin... L An Excerpt from "A... Holidays and Obser... @ Climate Regulations... 7% Holidays for May 1...

HAZARDS v RISK v NYS CAPABILITIES v STRATEGIES v LOCAL MITIGATION PLANNING v ABOUT v

Hazard List Earthquake Ice Storm Tornado
ir
Avalanche Flooding Landslide Volcano life
Coastal Hazards Hail Lightning Wildfire
Coldwave Heat Wave Snow Storm Wind ad of
state
Drought Hurricane Tsunami/Seiche STA

https://mitigateny.availabs.org/hazards

https://mitigateny.availabs.org/ .
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Sea-level Rise Viewer: Nassau and Suffolk Counties

[. Home Page X ° o

C @ services.nyserda.ny.gov/SLR Viewer/ * Ol 6
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2. Recurrence Interval (yr) @ 100 | C— Mastic Bo3chs
3. Community © w  Brookhaven, Suffolk Cot Q,
Statistics Summary @ Units: @ = |18 x l

-~

Increase in Coastal Floodplain: o 738sqmi

Buidings Affected, total: @) Foodng: 12,814 Wave Action: 8,222

Buidings Aftected, change: @) Foodng: 9,493 Wave Acton: 6,649

Chance of flooding: o 30-year Chance: 82%

Increase in Coastal Floodplain (sqmi)  10year  SOyear  100year  S00year ‘
i 12in

18in

24 in Suflolk County, Esn, HERE, Garmin, INC...
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Sea-level Rise Viewer: New York City Flood Hazard
Mapper T e —— =

w v A .y y s X P Y Ay —
. g ” ) _| Click to Change Map Layers A X

https://www1l.nyc.gov/site/.planning/.data-maps/flood-
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Hudson River Flooding Decision Support System

ooding Decsio,. X

& ) ©  hit:/fwww.cesn. cokmbia.eduhudson-iver-ood-map] ¢ |J[Q seoen |vs 3 & =

 Ten Hudson Valley counties s s s

« Dynamic flood modeling of

precipitation and SLR — e —

. Statewide Syste m in p rog ress Build Your Flood and Inundation

Scenario

Choose Area of Interest

« Accessible directly or through oty
NYCCSC e

* User-selected SLR, return ll_ﬂl
period scenarios '

Impact Summary for Albany
(fipskey: 3600100000)

« Natural and human-built asset S A S ———

Infrastructure Resdence Vuinerabity

| O Catl O n S Total Damaged Buildings: 148

Buildings with Substantial Damage: 34

Building Loss: 59342000 (S)
- Contents Loss: 117121000 ($)
* |mpact summaries Dveaciad Bk Low: 2008060 5
Depreciated Contents Loss: 40468000 ($)
SPDES Wastewater: 10
Water Well: 1
http://www.ciesin.columbia.edu/hudson- s

I Bridges: 41
Dams: 1

river-flood-map/ |_ e

Raidlroads: 43 (Linear Miles)
Boat Launches 2



DEC Environmental Resource Mapper SLR Layer

- Environmental Resource Mapper X S

< G () https;//gisservices.dec.ny.gov/g

cicPA [9 MyDec £ DEC

May 24, 202112:33 pm

-Site - Home The 7 climate tippin.

! An Excerpt from "A..

COVID-19 Updates

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Holidzys and Obser

Services News

[P Climate Regulations.. T Holidays for May 1. & New York State Stor.

‘ The COVID-19 vaccine is here. It is safe, effective and free. Walk in to get vaccinated at sites across the state. Continue to mask

up and stay distant where directed.

Government Local

GET THE FACTS >

[Environmental Resource Mapper

Base Map: Topographical ] using this map

Search
Tools

Layers and Legend
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Reference Layers

Tell Me More...

Need A Permit?

Contacts

Maybrook

in

Washingtonville

[

Highland
il
Florida
Hariman
Stony Point
Hartiman
Steriing »
Forst £
Sloatsburg
Wanaque
Oakland
W
Viayne
Paterson
Montclair
aston ¥
Orande
Newark "=
Jersey City
Elizabeth
n_
——
o 3 Bmi

R G

Danbury

Mahopac

Ridgefield

MKisco  Bedford

VIhILE Flains Stamford

Southbiry

Oxford

Seymour
Han den

Shelton
New Haven

Srarige

Trumbul

Bridgeport

Fairfield

Whiferd

5 ?\%\n J Sound Beacn =

Rocky Point

Ridge

amingville
Famngille e opord Y

Wallingford

Branford

Guilford

East Haddam

Madison

9L

Narragans ett
Pier

Charle

NewLondon

Westerly

https://gisservices.dec.ny.gov/gis/erm/

NEWYORK | Department of

STATE OF -

orrortunty | ENVironmental
Conservation



* Factors:

Topography

Floodplains

Storm surge

Shallow coastal flooding

o O O O O

Susceptible natural features

i « Extreme, high and moderate
p‘,"'/ Extreme Risk Area rlSk al’eaS

High Risk Area
I Moderate Risk Area

Department Note for iBustrative purposes ondy "
of State

-

Sroron
http://opdgig.dos.ny.gov

ﬂuv YORK
f STAIT OF

OPPOATUNTY

Department of
Environmental
Conservation




National Weather Service Coastal Flooding Page

South Shore of NYC/LI and Eastern LI

Station Coastal Flood Benchmarks Tidal Impacts/Analysis
(MLLW / MHHW /| NGVD / NAVD)
South Shore Bays
Rockaway Inlet QNS Minor-7.3'/1.8' /55144 Impacts
(USGS) BKN Minor -7.8'/2.3'/6.0'/ 4.9 Exceedance Probabilities

Site ID# 01311875

Moderate - 8.3'/ 2.8’/ 6.5'/ 5.4
Major -9.3'/3.8'/7.5'/16.4'
MLLW - 1.8' = NGVD
MLLW - 5.6' = MHHW
MLLW - 2.9° = NAVD
MHHW + 2.6" = NAVD

Jamaica Bay
(USGS)
Site |D# 01311850

Qns Minor -7.5' /1.6 / 5.5/ 4.4’
Moderate - 8.2'/ 2.3' /1 6.2' / 5.1
Major - 9.0/ 3.1"/7.0"/ 5.9

MLLW - 2.0" = NGVD

MLLW - 5.9 = MHHW

MLLW - 3.1" = NAVD

MHHW + 2.8"' = NAVD

Impacts
Exceedance Probabilities
Coastal Flood Vulnerability

East Rockaway Inlet

(USGS)
Site ID# 01311145

Minor - 6.0’/ 1.0' / 4.5'

Moderate - 7.0'/ 2.0’/ 5.5

Major - 8.0'/ 3.0" / 6.5'
MLLW - 1.5" = NGVD
MLLW - 5.0' = MHHW

Impacts
Exceedance Probabilities

Freeport
(USGS)
Site ID# 01310521

Minor - 6.0' / 1.4' / 4.5

Moderate - 6.5'/ 1.9' / 5.0°

Major -7.2' /1 2.6" 1 5.7
MLLW - 1.5' = NGVD
MLLW - 4.6' = MHHW

Impacts
Exceedance Probabilities
Top 20 list

https://www.weather.gov/okx/coastalflood

Rockaway Inlet at Floyd Bennet Field

at11.6 ft MLLW /9.8 ft NGVD / 6.0 ft MHHW (10-11pm 10/29/2012)

In southwest Brooklyn; the shoreline communities including Sea Gate, Coney Island, and
Manhattan Beach, experienced significant inundation from storm tide and wave action.
Numerous homes in this area experienced major structural damage. Inundation extended
inland to Avenue X into Bensonhurst, Gravesend and Sheepshead Bay, shutting down the Belt

Parkway. In southeast Brooklyn, the hardest hit areas were Gerritsen Beach, Floyd Bennet
Bergen Beach, Mill Basin, and Canarsie due to inundation from Jamaica Bay and Rockaway Inlet
several blocks inland.

Across the Rockaways, up to 4 and 7 feet of inundation was exhibited over the peninsula due to
surge from Jamaica Bay on the north side and from surge and wave action from the Atlantic
Ocean on the south side. Widespread major damage was experienced across the entire length of
the Rockaways, with numerous homes and businesses in Breezy Point, Arverne-Edgemere and
Seaside experiencing complete destruction. Atlantic Ocean facing shoreline structures, such as
boardwalks and several oceanfront homes were destroyed due to runup and setup on top of
storm tide from high wave action of at least 10 to 15 feet from the Atlantic Ocean.
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Thank You Connect with us:

 DEC: www.dec.ny.gov
Mark Lowery

Assistant Director « Community Risk and Resiliency Act:

Office of Climate Change www.dec.ny.gov/energy/102559.html

New York State Department of

Environmental Conservation . ..
e Climate Smart Communities:

625 Broadway www.dec.ny.gov/energy/76483.html

Albany NY 12233-1030

Mark Lowery@dec.ny.gov » Facebook: www.facebook.com/NYSDEC

o Twitter: twitter.com/NYSDEC

 Flickr: www.flickr.com/photos/nysdec
f NEWYORK | Department of
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